In the claims 



Please replace the previously submitted claims with the following: 

1 . (Currently amended) A light source apparatus, comprising: 

at least a first reflecting device having first and second focal points; 

at least a first arc lamp having a first arc located at about the first focal point of 
the first reflecting device, the first arc lamp producing first light rays; 

a compound parabolic concentrator (CPC) having input and output ends, the 
input end located at about the second focal point of the first reflecting device to receive 
the first light rays at the input end over a wide -first range of acceptance angles and emit 
the first light rays from the output end at a substant i a ll y sma lle r with a second range of 
exit angle s, the second range being smaller than the first range ; and 

an optical integrator having an input aperture positioned to receive the first light 
rays from the output end of the CPC, and an output aperture from which the first light 
rays exit with a substantially uniform brightness. 

2. (Original) The apparatus of claim 1, further including a first substantially spherical 
reflector positioned adjacent to the first arc lamp to receive a portion of the first light 
rays and reflect them back through the first arc. 

3. (Original) The apparatus of claim 2, in which the first substantially spherical reflector 
includes a mirror coating applied to a portion of the first arc lamp. 

4. (Original) The apparatus of claim 1 , in which the first reflecting device includes a 
selected one of a free-form reflector, a double-ellipsoid reflector, and a double- 
paraboloid reflector. 

5. (Original) The apparatus of claim 1 , in which the first light rays exit the CPC with an 
etendue less than about 7 mm2»sr. 

6. (Original) The apparatus of claim 1 , in which the optical integrator comprises a glass 
rod integrator. 

7. (Original) The apparatus of claim 6, in which the glass rod integrator is tapered such 
that the cross-sectional area of the input end is less than the cross sectional area of the 
output end. 

8. (Currently amended) The apparatus of claim 1 , further comprising: 

a second reflecting device having first and second focal points, the second 
reflecting device positioned such that the second focal points of the first and second 
reflecting devices are substantially coincident; 

a second arc lamp having a second arc located at about the first focal point of 
the second reflecting device, the second arc lamp producing second light rays, the CPC 
i nput ond boing locat e d at a bout th e s e cond focal po i nt of tho second ref le ct i ng d e v i c e , 
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to/eceives the second light rays at the input end over a wide- third range of acceptance 
angles and emits the second light rays from the output end at a substantial l y smal l er 
with a fourth range of exit angle s, the fourth range being smaller than the third range : 
and 

the optical integrator input aperture positioned to receive the second light rays 
from the output end of the CPC, and emit the second light rays from the output aperture 
with a substantially uniform brightness. 

9. (Original) The apparatus of claim 8, in which the first and second reflecting devices 
include a selected one of a free-form reflector, a double-ellipsoid reflector, and a 
double-paraboloid reflector. 

10. (Currently amended) The apparatus of claim 8, in which the first and second 
reflectors are relatively positioned such that a pair of imag i n a ry lines extending from the 
coincident second focal points to the first focal points form about a 90° angle. 

1 1 . (Original) The apparatus of claim 8, in which the light rays enter the CPC with 
ray angles of up to about 90° and exit the CPC with ray angles of about 30° or less. 

12. (Original) The apparatus of claim 8, in which the ratio of the integrator input 
area to the CPC output area is about 5:<1 . 

13. (Original) The apparatus of claim 8, in which the optical integrator comprises 
a glass rod integrator. 

14. (Original) The apparatus of claim 13, in which the glass rod integrator is 
tapered such that the cross-sectional area of the input end is less than the cross 
sectional area of the output end. 

15. (Withdrawn) The apparatus of claim 8, in which the optical integrator comprises 
a double flyseye lens integrator. 

16. (Currently amended) A projection system, comprising: 

an illumination system comprising 

at least a first reflecting device having first and second focal points; 

at least a first arc lamp having a first arc located at about the first focal 
point of the first reflecting device, the first arc lamp producing first light rays; 

a compound parabolic concentrator (CPC) having input and output ends, 
the input end located at about the second focal point of the first reflecting device 
to receive the first light rays at the input end over a wide- first range of 
acceptance angles and to_emittm§ the first light rays from the output end at-a 
substant i a l ly sma l lo r with a second range of exit angle s, the second range being 
smaller than the first range : and 
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an optical integrator having an input aperture positioned to receive the first 
light rays from the output end of the CPC, and an output aperture from which the 
first light rays exit with a substantially uniform brightness; 
a r e fl e ct i v e light valve optical arrangement optically coupled to illumination 
system; and 

a projection lens optically coupled to rofl o ctivo light valve optical arrangement. 

17. (Currently amended) The projection system of claim 16, in which the r e fl e ct i v e 
light valve optical arrangement comprises liquid crystal on silicon (LCOS) light valves. 

18. (Currently amended) The projection system of claim 16, in which the r e fl e ct i v e 
light valve optical arrangement comprises a frame sequential color projection display 
and the illumination system further includes a color wheel positioned adjacent to the 
optical integrator. 

19. (Currently amended) The projection system of claim 16, in which the aspect ratio 
of the output aperture substantially matches the aspect ratio of tbe-ajight valve in the 
r e fl e ct i ve light valve arrangement. 

20. (Currently amended) The projection system of claim 16, in which the illumination 
system further comprises 

a second reflecting device having first and second focal points, the second 
reflecting device positioned such that the second focal points of the first and second 
reflecting devices are substantially coincident; 

a second arc lamp having a second arc located at about the first focal point of 
the second reflecting device, the second arc lamp producing second light rays, the CPC 
input end , bo i ng locat e d at about tho second foca l po i nt of th e s e cond r o floctor, to 
receives the second light rays at the input end over a wide -third range of acceptance 
angles and emits the second light rays from the output end at a substantia ll y sma ll er 
with a fourth range of exit angle s, the fourth range being smaller than the third range : 
and 

the optical integrator input aperture positioned to receive the second light rays 
from the output end of the CPC, and emit the second light rays from the output aperture 
with substantially uniform brightness. 

21 . (Currently amended) A projection system, comprising: 

an illumination system comprising first and second reflecting devices having 
respective first and second focal points, positioned such that the second focal points of 
the first and second reflecting devices are substantially coincident; 

first and second arc lamps associated respectively with the first and second 
reflecting devices for producing respective first and second light rays; and 

each arc lamp having an arc located at about the first focal point of the 
corresponding reflecting device; 

a r e flect i ve light valve optical arrangement optically coupled to illumination 
system; and 
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a projection lens optically coupled to r e f l ect i v o light valve optical arrangement. 



22. (Currently amended) The projection system of claim 21 , in which the illumination 
system further comprises a compound parabolic concentrator (CPC) having input and 
output ends, the input end located at about the coincident second focal points of the 
first and second reflecting devices to receive the first and second light rays over a wide 
first range of acceptance angles and emit the first and second light rays from the output 
end at a substantia ll y smaller with a second range of exit angle s, the second range 
being smaller than the first range . 

23. (Currently amended) The projection system of claim 21 , in which the r e fl e ctiv e 
light valve optical arrangement comprises a LCOS light valve. 

24. (Currently amended) The projection system of claim 21 , in which the reflective 
light valve optical arrangement comprises a frame sequential color projection display 
and the illumination system further includes a color wheel positioned adjacent to the 
optical integrator. 

25. (Currently amended) A method for providing illumination, comprising: 

generating light rays from at least a first arc lamp having a first arc; 

reflecting said light rays with at least a-first reflecting device having a first and 
second focal points, the first reflecting device being positioned with the first focal point 
substantially coincident with the first arc of the first arc lamp; 

pos i tioning receiving said light rays, at an input end of a compound parabolic 
concentrator (CPC) A hav i ng an input and output ond, such that the sa i d i nput o nd i s 
l ocated at about the second foca l po i nt of the f i rst ref l ect i ng devic e , and said CPC 
r e c e iving said l i ght rays at the input e nd over a wide -first range of acceptance angles 

anH * 
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emitting said light rays i from the-an output end of the CPC, at a substant i ally 
smatie rwith a second range of exit angle s, the second range being smaller than the first 
range ; and 

pos i t i on i ng integrating said light rays with an optical integrato r hav i ng an input 
and output aporturo, to roco i v o tho l i ght rays, ex i t i ng tho CPC output ond, at tho i nput 
ap o rtur o a nd om i t the r e c e iv e d li ght rays at th o output ap o rtur o w i th a substant i al l y 
un i form br i ghtn e ss . 

26. (Currently amended) The method of claim 25, further including 

pos i t i oning reflecting a portion of the light ravs back through the first arc with a 
first substantially spherical reflector adjacent to the first arc lamp to r e fl e ct a port i on of 
th e li ght rays back through th o f i rst arc . 

27. (Currently amended) The method of claim 25, in which said reflecting with at least 
a first reflecting device comprises reflecting the light rays e mp l oy i ng a w ith a reflector 
selected ene- from a group consisting o f a free-form reflector, a double-ellipsoid 
reflector, and a double-paraboloid reflector. 
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28. (Currently amended) The method of claim 25, further comprising: 

positioning a second reflecting device having first and second focal points, such 
that the second focal points of the first and second reflecting devices are substantially 
coincident; 

generating second light rays from a second arc lamp having a second arc 
located at about the-a_first focal point of the-a_second reflecting device;-aa4 

reflecting the second light rays with the second reflecting device, towards a 
second focal point of the second reflecting device; 

posit i oning th e CPC input e nd at about th o second foca l point of th e s e cond 
r e flector, such-that the CPC rece i ves receiving the second light rays at the input end_of 
the CPC overa-wi4e- third range of acceptance angles; and 

emtts -emitting the second light rays from the output end of the CPC at-a 
substant i a ll y sm alle r with a fourth range of exit angle s, the fourth range being smaller 
than the third range . 

29. (Currently amended) The method of claim 28, in which said reflecting with first 
and second reflecting devices comprises reflecting the light rays e mp l oy i ng with 
reflectors selected ene -from a group consisting of a free-form reflector, a double- 
ellipsoid reflector, and a double-paraboloid reflector. 

/. 

30. (Original) A light source apparatusrcomprising: 

first and second reflecting devices having respective first and second focal 
points, positioned such that the second focal points are substantially coincident; and 

first and second arc lamps associated respectively with the first and second 
reflecting devices for producing respective first and second light rays, each arc lamp 
having an arc located at about the first focal point of the respective first and second 
reflecting devices. 

31 . (Currently amended) The apparatus of claim 30, further comprising a compound 
parabolic concentrator (CPC) having input and output ends, the input end located at 
about the second focal point of the first and second reflecting devices to receive the first 
and second light rays over a wide -first range of acceptance angles and to_emit the first 
and second light rays from the output end at a substant i a ll y smaller w ith a second range 
ofexit angle s, the second range being smaller than the first range . 

32. (Original) The apparatus of claim 31 , in which the first and second light rays 
exit the CPC with an etendue less than about 7 mm2»sr. 

33. (Original) The apparatus of claim 31 , in which the light rays enter the CPC 
with ray angles of up to about 90° and exit the CPC with ray angles of about 30° or less. 

34. (Original) The apparatus of claim 30, further including first and second 
substantially spherical reflectors, positioned adjacent to respective arc lamps, to receive 
a portion of the respective light rays and reflect them back through the respective arcs. 
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35. (Original) The apparatus of claim 34, in which the first and second 
substantially spherical reflectors include a mirror coating applied to a portion of the arc 
lamps. 

36. (Currently amended) The apparatus of claim 30, in which the first and second 
reflecting devices include a reflectors selected from the group consisting of- ene-of a 
free-form reflector, a double-ellipsoid reflector, and a double-paraboloid reflector. 

37. (Currently amended) A method for providing illumination, comprising: 

positioning first and s e cond arc l amps, such th a t th ei r r e sp e ct i v e a rcs are l ocat e d 
at about first foca l po i nts of r e sp e ctive f i rst and socond r e fl e ct i ng d e v i c e s, which aro 
posit i oned such that tho i r second focal po i nts ar o substant i a ll y coincident; and 

generating first and second light rays from the-first and second arc lamps , the 
first arc lamp positioned on or about a first focal point of a first reflecting device and the 
second arc lamp positioned on or about a first focal point of a for th e f i rst and second 
reflecting devices^ 

reflecting the first light rays toward a second focal point of the first reflecting 
device; and 

reflecting the second light rays toward a second focal point of the second 
reflecting device, which is substantially coincident with the second focal point of the first 
reflecting device. 

38. (Currently amended) The method of claim 37, further comprising pos i tioning a 
compound parabol i c concentrator (CPC) hav i ng an i nput and output ond, such that tho 
i nput ond is l ocated at about tho socond foca l point of th o first and socond r e fl e ct i ng 
devic e s, and sa i d CPC 

receiving said first and second light rays at tfre-an input end of a compound 
parabolid concentrator (CPC) over a w i de first range of acceptance angles; and 

emitting said first and second light rays from fee-an output end of the CPC at-a 
substant i a l ly smal le r w ith a second range of exit angle s, the second range being 
smaller than the first range . 

39. (Currently amended) A system comprising: 

a video unit with an output video signal; and 

a projection system, coupled to video unit, to receive video signal and project 
video, said projection system comprising 

an illumination system comprising first and second reflecting devices 
having respective first and second focal points, positioned such that the second 
focal points are substantially coincident, first and second arc lamps associated 
respectively with reflecting devices for producing respective first and second light 
rays, each arc lamp having an arc located at about the first focal point of the 
corresponding reflecting device; 

a r e fl e ct i v e light valve optical arrangement optically coupled to illumination 
system; and 

-8- 

Attorney's Docket No. 107773-132926 
ipn P099X Application No.: 10/677,201 



a projection lens optically connoctod coupled to the rofloct i vo light valve optical 
arrangement. 

40. (Currently amended) The system of claim 39, in which the video unit is a-selected 
one-ef- from the group consisting of a digital versatile disk ( DVD ) player , video camera, 
and set-top box. 

41 . (Currently amended) The system of claim 39, in which illumination system further 
comprises a compound parabolic concentrator ( CPC) having input and output ends, the 
input end located at about the second focal point of the reflecting devices, said input 
end receiving light rays over a wide- first range of acceptance angles and emitting light 
rays from the output end at a substant i a ll y small e r e x i t with a second range of angles. 
the second range being smaller than the first range ; and 

an optical integrator having an input aperture positioned to receive the light rays 
from the output end of the CPC, and an output aperture from which the light rays exit 
with a substantially uniform brightness. 

42. (Currently amended) The system of claim 39, in which the reflective light valve 
optical arrangement comprises a LCOS light valve. 
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